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2)

1)

Introoucti-u .

The Oyster Creek Nuclear Generatlng Station (OCNGS) bezzan
‘operation in late 1969. 1In early 1972 a large number of Atlantic
menhaden died after a winter snutdown.  Similar kills oécurred ir
subseguent years.. In 1975 changes were made in operation and

shutdown procedures, which were intended to minimize the t*e_

- impact of winter.shutdowns on fish. Winter shutdowns betwe
1975 and 1979 had relatively small kills of Atlantic men“aoen
associated with them. On January .5, 1980 OCNGS shut down. ~OQCNGS
stopped generatlnc electricity at 0225 hours. Subsequent to tre

_ snthOWL, approxlmately 7000 fish died.

hls report summarlzes the results of fish sampled and collec

:ed
prior to and after the shutdown and ‘provides an assessment of t:re
1mpact of the loss of these organlsms. The report also compares
the size of the fisn kill with prior kills associated with other

)

 winter outages at OCNGS and provides an assessment of tr=s
- effectiveness of wvarious changes which have been instituted i

-3

- the operation and snutdown procedures ‘at OCNGS intended to

minimize the. impact of the shutdowns on fish. This reporc’

supercedes a preilmlnary report produced snortly after tne
snutoown _ _

Environmental and Plant Operatlng Condltlons Before and After

Snutdown

O

OCNGS monitors meteorologlcal and water temperature condltlons
continuously. During the ten days prior to the January 5, 1980

outage (see Table 1), the average OCNGS intake water temperature

was approximately 39.1 F (3.94 C). The average intake water
temperature on January 5, 1980 was 33.9 F (1.06 C). The
difference is due in part to the normal decline of ambient water
‘temperature associated with the onset of winter and more

particularly ‘with the passage of a cold front through Oceany

-County, New Jersey durlng the night of January 4 and the morning

of January 5, 1980. The cold front was observed to pass through
the vicinity of OCNGS at approximately 1900 to 2000 hours on

January 4, .1980 and was characterized by winds of between 10-14

mph from the northeast. Heavyfsnowfall and poor visibility

~accompanied the cold front.

" The shutdown began on January 4, 1980 at 2200 hours (see Table
' 2). At approximately 2300 hours the reactor reached 70% power

level and both dilution pumps were shut off. On January 4, 1980
at 2342 -hours one c1rculat1ng water pump was shut down.. At 0225
‘hours on January 5, 1980, OCNGS came off the line. The remalnlng
three circulating pumps continued to circulate water, rejecting

residual waste heat into the dlscharge canal

As a- result of the changes in power level and pumplng the
clscharge température went from 54.2 F (12.33.C) to 35.8 F (2.11

C) over a paeriod of 7.5 hours producing a rate of: temperature

decline of approximately 2.5 F per hour (See Figure 1). During
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the same period, the U.S. Rt. 9 bridge temperature went from 44.7
F (7.06 C) to 50.6 F (10.33 C) after the dilution pumps were
turned off and subsequently down to 37.1 F (1.83 C). Intake
water temperature decllned from 35 6 F (2 00 C) to 33.9 F (1 06
- C). -

uBetween January 6 and January 10, 1980 1ntake water temperatures"
varied between 32.8 and 33.8 F with an average of 33.32 F (0.73

-.C).  On January 5, 1980 and on subsequent days,; ice was found in
discontinuous sheets along the main stem of Oyster Creek and in
solid sheets in the residential lagoons on the south side of
Oyster Creek near its confluence with Barnegat Bay.

3)' Methods . ' A | FT h:h,ﬁ- :

A pre- shutdown survey of flSh in the dlscharge canal was
~conducted on January 2 and Janury 3, 1980 (See Attachment I). =2
. 4.8 meter semi-balloon. trawl which has a 3.9 cm stretch mesh body
" and a 3.2 cm stretch mésh cod end with.a 1.3 cm stretch mesnh
liner, was used to-collect two five mlnute trawls at the mouth of
Oyster Creek and just east of U.S. Rt. 9 brldge and one trawl the
length of the eastern lagdon. A 60 meter by 2. 4 meter
‘monofilament gill net which had two 30 meter panels, one of 3. 9
cm stretch mesh and the other of 8.5 cm stretch mesh, was used
for  two half hour periods at the mouth of Oyster Creek and for
f'ive mlnutes next to the condenser dlscharge of OCNGS
‘Subsequent to the shutdown, 'the same two: gear types were used at
‘the same stations with the exception that the gill net was not
deployed at the mouth of Oyster Creek due to 'ice sheets. All
- fish captured during these surveys were identified to the lowest
K poss1ble taxa and enumerated completely or estimated.  Lengths
were measured for key species. Other pre-shutdown wor k was
. conducted and 1s reported elsewherei(Ecological Analysts, in.
prep.). L L |
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The object of the post shutdown collectlon was to remove as many

. of the dead specimens as possible so as to minimize double
counting. Immediately after the OCNGS shutdown, stressed and or
dying fish were counted and collected from the shoreline along
the discharge canal by dip netting. Specimens were collected in
the immediate vicinity of the condenser discharge after the plant

~.came off line and were collected along the length of the

' discharge canal down to and 1nclud1ng the wide area of Oyster
Creek adjacent to the former marina sites. The dip netted fish
were counted either as they were collected or after being
combined. Portions of the entire length of the dlscharge canal

" were observed on January 5, and 7. Observations were made at -
U.S. Rt. 9 on January 8th, 1980. Ice conditions on the banks -
precluded shore collectlon of spec1mens in some portions of the
dlscharge canal - :

4)‘ Observatlons

ST T T

Durlng the pre shutdown survey 1t became obv1ous the dlscharge"

e 1 L | Bl e e e




4

canal contained a very large number of Atlantic menhaden (
Brevoortia tyrannus) in the immediate v1c1n1ty of the condenser
discharge. The fish were observed swimming into the condenser
discharge tunnel and were packed tightly both horizontally and
vertically. The areal extent of the ‘Atlantic menhaden, &s
delineated by their breaking the water surface, was a triangular
shaped area adjacent to the eastern-most port of the condenser
‘discharge. Based on an extrapolation of several transect counts.
across the eastern port, it was estimated that this port
contained three to five thousand Atlantic menhaden. After
sampling other portions of Oyster Creek and the discharge canal,
it appeared Atlantic menhaden were confined almost exclusively
to this area although one fisherman reported catching one 7
bluefish (Pomatomus saltatrlx) and one Atlantic menhaden on the .
"Monday (12/31/80) prior to the shutdown. ~No bluefish, weakfish (
Cynoscion regalis), or spot (Leiostomus xanthurus) were collected
during the pre shutdown survey.

Immedlately prior to the shutdown, Atlantlc menhaden continued to
be found almost exclusively in the eastern-most condenser port,
swimming strongly into the discharge flow. As the shutdown
progressed and dilution pumps were removed from serv1ce, tnis
behavior continued. Almost immediately -after the plant came off‘
line, blueflsh and weakflsh were observed at the surface moving Sor
passively just west of the eastern discharge port at a dlscharge
temperature of approx1mately 42 to 43 F (5.6 to 6. .1 C). Atlantic

" menhaden began to exhibit signs of stress (approximately 0300
hours), when the discharge temperature was between 41 and 42-

(5 0 to 5. 6 C) :

e

S

Between 0300 hours and 0400 hours blueflsh were first d1p netted
in the v1c1n1ty of U. S.,Rt. 9 bridge. After 0400 hours, weakfish
also began to appear in the vicinity of the bridge. Subsequent
- t0-0430 hours Atlantic menhaden appeared at the U.S. Rt. 9 bridge
‘and they continued to move into the shore area until
approximately 1100 hours. After 1100 hours, the rate of
- appearance of new specimens in the shore areas stopped. During
this time period, approximately 3000 specimens were collected by
dip netting along the shoreline. The shoreline in the vicinity
of the U.S. Rt. 9 bridge contalned many more specimens than the ]
other ‘areas of shoreline possibly due to the influx of warmer,
fresh water from Oyster Creek ponding over the surface. Visual
observatlons made from the U.S. Rt. 9 bridge and from a boat
revealed the largest concentrations of beached fish were mainly
o ‘in the vicinity of the Rt. 9 brldge. : :
5. Data Analy51s . ’

g

o Estlmates of the number of fish kllled were: produced by llnear
extrapolation from the number of collected organisms and assuming
75% of the dead specimens would be found near the shore (American

- Fisheries Society, 1979). Specimens collected between 1/5 and

- '1/7/80 by JCP&L and Ecological Analysts (EA) are as follows:
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Area vw' ~ Menhaden’ Bluefish Weakfish Spot Scup Kingfish

}

0.C. Shoreline 2778 642 29 5 2 1

- 0.C. Bottom 3 1 - R T
*vLagoon Bottoms _ 2 - - - R - - -

- Estlmates ‘for the ocC Shorellne were extrapolated by the 7‘%

factor (Estimate = Actual/75%) ‘to include the bottom and the
shoreline (See Attachment II for equatlons),- estimates for the
OC Bottom were produced by computing a specimen per area figure

for the area sampled and extrapolating that figure to cover the

total bottom and then extrapolating that number to a total for
bottom and shoreline by the 75% factor (Estimate = [(Actual
number/area sampled) X total areal/25%); estimates for the

~Lagoon Bottoms were produced by computing a specimen per area

figure for the area sampled and extrapolating that figure tc
cover the total bottom of the four lagoons. Computation of the

OC Shoreline and OC Bottom estimates should produce an

overestlmate since some areas were sampled both from the shore

"'and the water 'The estlmates are as follows

Area ' Menhaden Blueflsh Weakfish Spot Scup Kingfish =
0.C. Shoreline 3704 856 . 39 7 .3 1

0.C. Bottom 283 . 94 - = =T - =

Lagoon: Bottoms 50 - . o= - = o= -
- Total I 4037 950 _,"' 39 ’7ff 3 1

vDead spec1mens were counted on 1/8/80 from shorellne and trawl by
JCP&L EA and- the USNRC as follows . .

'.'Area} t Menhaden Blueflsh Weakflsh Spot Scup‘ Butterfish
0.C. Shoreline 328 ; 1 3 51 1 1
Bay Shoreline _ 5 - 1 N - - o= 1
0.C. Bottom - =~ 4 - - - = -
0.C. Lagoons v 20 T2 - - e o

Extrapolating the counted specimens as above produces the
following estimates: ' ‘ ' ' '

- Area - Menhaden Bluefish Weakfish ‘Spot Scup . Butterfish - =
- 0.C. Shoreline 437 1 4 68 1. 1
Bay Shoreline 2 e = -1 -
- 0.C. Bottom = 667 = R e - .-
0.C. Lagoons 260 - = - - -
~Total 1371 2. 4 68 - 2 1

" Live specimens of Atlantic menhaden and spot were found in Oyster
Creek and the lagoons in the trawls. Assuming these live

‘

m
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‘spec1mens ored after the sampllna, the following totals would be

produced ‘ - _
| ‘Menhaden  ~ spot
Number ,'»l-» o - ,dv75‘ ﬂ'pi.'l - 469

Adding ‘the three totals prov1des a flnal total number for the
klll as follows ’ _ : «

Menhaden Blueflsh Weakflsh Spot Scup Butterflsh Klngflsn

Number 5483 952 43 5440511

, Welghts were measured for the Atlantlc menhaden, bluéflSh and
~weakfish allow1ng a total welght estlmate to be computed as shown

below
”Menhaden Bluefish - Weakfish

welgntr(kg). 1590 371 '} 60

mWelghts for Spot, Scup, Kingfish and Butterflsh were estlmated

from the known length and length-weight relatlonshlps (Hildebrand
and Schroeder, 1928) to produce a welght per spec1es estlmate ‘as
follows:

Spot - 'Scup Kingfish - ButterfiSh

_‘Weightl(kg) .71 .85 a2 .04

The. above number and welght estlmates are derlved from
computatlons, assumptlons and field observatlons Estimation of

error is dlscussed in a subsequent sectlon

DlSCUSSlOI’l

)_

6.1 Causal mechanlsm for kill

Based .on ‘the temperature and spec1es data assoc1ated w1th prior
fish kills at OCNGS (JCP&L, 1978) and the ¢cold shock literature

_for the affected species, the fish diéd because the ambient water

temperature was below their respectlve lower lethal temperatures
(Table 3). After the shutdown, ambient water temperature was
33.9 F (1.06 C). Lower. lethal temperatures for the affected
species are: Atlantlc menhaden - 37 F (3 C); blueflsh - between

- 40 and 47 F (3.3 and 8.5 C); weakfish - below (10 C)- 50 F; spot

- 37 F (3C). No data has been found for the other spec1es

Based onbl) collectlon of live Atlantlc menhaden and spot on

1/7/80 in the lagoons, 2) the observation of dead menhaden and
spot on 1/8/80 in the areas where no dead specimens were observed

on 1/7/80; ‘and 3) past fish kill experience (JCP&L 1978), 1t_1s.
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likely that Atlantic menhaden and spot moved into the lagoons
‘after the OCNGS shutdown, and died between 1/7 and 1/8/80 as :ne
lagoon water temperatures declined. It is reasonable to assume

~_that less mortallty would have occurred 1f amblent temperatures
were hlgher. ' : S

6.2 Estlmatlon of k111

_ Accurate estlmates of the number of flsh whlch died after a flsh
-kill are difficult to make. The post-shutdown monltorlng effort
~was devoted to collecting all dead specimens along accessible
-shores and estimating the number of dead specimens on the bottom i
by bottom trawling,. The estimates could be low due to tne ]
following factors: 1) fish die outside of sampled area and are «
not counted; 2) dead fish are washed out of the sampled area and :
are not counted-_ 3) fish die in sampled area but are not counted
_+ _These factors are dlscussed below

, Factor 1 - Due to’ the low water temperatures, it is
probable that most of the Atlantic menhaden and all of the -
‘bluefish and weakfish died quickly after OCNGS went off line.
" Prior to the shutdown, the U.S. Rt. .9 bridge temperature was ;
-below the lower lethal temperature for bluefish .and weakfish. . F
Some Atlantic menhaden and spot did actively move down the
discharge canal and into the lagoons near the mouth of Oyster
Creek - an area which cools down much slower than the main
portion of Oyster Creek. Since the Bay temperature (33.9 F; 1.06
'C) was lower than the Atlantic menhaden and spot s lower lethal .
) _ temperatures it is unlikely that these speciés would actlvely
,~ move into the Bay. Because of these considerations it is
! ‘!“1mprobable that Factor 1 would have 51gn1f1cantly affected the
estlmates of the klll ' : )

, Factor 2 - The dlscharge canal has 51gn1f1cant and
competent flows when OCNGS is operatlng dilution and/or
‘circulating water pumps. Measurements in the discharge canal
have shown velocities of 1.0 to 1.5 feet per second (fps) in the
narrow portlons and 0.5 to .7 fps in the wider portions when
" OCNGS is pumping 720,000 gallon per-minute (gpm) (Woodward -
Env1con, Inc., 1973). After the shutdown, OCNGS pumped 345,000 E
gpm which should have resulted in velocities of 0.5 to 0.7 fps in C
the narrow portions and 0.2 to 0.3 to the wider portlons of the

- canal. Post-shutdown trawling in Oyster Creek and in Barnegat -

- Bay near the mouth O6f Oyster Creek picked up dead Atlantic

" menhaden (6) and bluefish (1). All specimens were collected in
the higher veloc1ty areas thereby indicating the veloc1t1es were - ¢
not suff1c1ent to wash the organlsms into the bay. ‘ o

These collectlons would not allow “the conclu51on that spec1mens
were not washed into Barnegat Bay but observations of the

shoreline of the Bay after the shutdown revealed few specimens -

none to the north of Oyster Creek and 7 menhaden, 1 bluefish and -
*1 scup south of Oyster Creek (Masnik, 1980; Danila, 1980). Wind :
‘conditions on January 5 and 6, 1980 would have blown dead fish to

Wi (01 Hi(140i | | R MR kL
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the soutn in the Bay yet observatlons made of the Bay' 's shore

south of Oyster Creek between January 5 and January 8, 1960
revealed llttle or no gull act1v1ty so common after flsh kllls.

"Based on the pauc1ty of ‘dead fish found along the shore in the_
" Bay and the presence of dead Atlantic menhaden on the bottom of
Oyster Creek it 'is unlikely that Factor 2 has 51gn1f1cantly‘

affected the flsh klll estlmates.v

: Factor 3 —/Oyster Creek, from OCNGS to Barnegat Bay
contalns much bottom and shoreline which was not directly

sampled. A significant effort was made to sample and collect
‘dead specimens from representative areas in the dlscharge canal.

The geographic distribution of the collected specimens indicated

. dead fish- preferentlally accumulated in the same areas as in the
- past kills, i.e. the discharge canal near the Rt. 9 bridge and

thne lagoons. Other areas were checked but yielded relatively few
specimens. The reason for the preferential accumulation ‘is

considered to be related to the Atlantic menhaden seeklng hlgher
- temperature water found in these two areas. ‘

- Based upon the results of the collection effort, the data from

past fish kllls, and the general behavior of fish it is unlikely

. that a large number of dead fish were missed in the sampling

area, either along the shoreline or on the bottom. Since the

bottom estimates were extrapolated to cover a shoreline.
_ component,'the fish taken by gulls and re51dents should be_
_~1ncluded in the estlmates. _

No attempts were made to compute a standard error durlng the

field measurements. Since the accuracy of estimate increases

with the number counted the Atlantlc menhaden estimates are most
‘accurate and the other species estimates least accurate.

Standard errors.of 10% and 50% would not be unreasonable for the

"Atlantlc menhaden and other spec1es respectlvely

6.3 Comparlson With Prior KlllS

Elevenrcoldfshock‘flsh’kllls have occurred at OCNGS prior to this f
kill (Table 4). Prior to 1975, four cold shock kills occurred

with estimated losses ranging from a thousand to a million
Atlantic menhaden and a hundred to a thousand bluefish.

Subsequent to 1975, operating changes were made at OCNGS to

minimize cold shock from fish kills: two dilution pumps are
operated during Fall and Winter and dilution pumps are shut off
immediately after an automatic shutdown. The first change is
intended to reduce the number of fish attracted to the discharge
canal and the second is to lengthen the cooldown time of the

~-discharge canal to allow the fish in the canal to acclimate to
- the lower temperatures. Since these changes were instituted, six -
cold shock fish kills have occurred with Atlantic menhaden losses .
- of .a hundred to a thousand - a significant decrease from prior to
" the institution of the changes. The loss associated with the
'1/5/80 shutdown is the largest since the institution of the

e | (B A A
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changes but is smaller than most of the pre- 1975 cold shock
- kills. Because of this it is concluded the changes have heiped

. .reduce the mortality although it is clear ‘the changes have not

ellmlnated 1t.

6.4 Assessment of Loss

Loss of organlsms from a’ populatlon can be evaluated in many
different ways. Atlantic menhaden, blueflsh, weakfish and spot
are collected commercially in New. Jersey and loss of these
-spec1mens will produce an immediate loss to these fisheries.

7 1978 1and1ng data (National Marine Fisheries Service, 1979) shows.

37, 388, 725 kg. of Atlantic menhaden, 719,012 kg. of olueflsh,

1,602,388 kg. of weakfish and 4,976 kg. of spot were commercially
landed in New Jersey. The estlmated ‘1980 fish kill loss is an
extremely small fraction of these landings: .004% for Atlantic
menhaden, .05%,for bluefish, '.004% for weakfish,’and 1.4% for
spot. ' : : oo : : S o

Commerc1al landlngs from New Jersey enables- a computatlon of
economic value for these four species in 1978 dollars

» Menhaden Blueflsh Weakflsh Spot_:

$/kg. 01 .33 .40 .58

~ Total $ : 5111.30 : 122.43. 24.00 -41.06

The other species. w1ll have a negllglble commerc1al value and
therefore, the lost: commercial value of the entire kill will be

about $345 in 1980 dollars assuming a 7% per year increase due to

Tlnflatlon

’6,5V Future Mltlgatlon Efforts

'Flsh are attracted to the OCNGS dlscharge canal durlng the Fall,'v

As the water temperatures in the Bay decline, the fish appear. to
move into the condenser discharge area achieving extremely high

- fish densities in: the eastern condenser discharge port. A

feasibility study has begun to assess the effect of temporarily

denying the eastern dlscharge port to fish during the late autumn

- early winter period. If this study determines it is feasible
to prevent fish from remaining in the discharge canal, further
mltlgatlon of cold shock flSh klll losses may be p0531ble

Conclu51on'

'Exten51ve monltorlng of before,,durlng and after the 1/5/80

shutdown of OCNGS has shown that approximately 7000 fish died.
The mortality occurred because the ambient temperature was below
the lower lethal temperatures of the seven affected species. The

s"51ze of the kill is about one to two orders of magnitude lower
than kills which occurred prior to 1975 when changes were made at

OCNGS to mitigate cold shock fish kills but is greater than all

post 1975 kills, The commerc1al value of the klll is about $350.

T
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Future work at OCNGS w1ll be dlrected at further mltlgatlor of
the cold shock potentlal. .

T T T
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Table 1 ' Avérage Water Temperatufe ( F) at OCNGS -

. pate I ‘ Intake‘ o Discharge R

December 26, 1979 4302 ' o - 62.4
' 27 S SN . 40.6 C T .. 60,0

28 S 3807 . o 58.3

29 . 39,1 . - 58.0

30 - . 38.9 . 58.1
- ) S S 38,5 57.7
January 1, 1980 o 38.0. o 57.0
2 : © . 38.6 o 57.5
3 : - 37.7 : , 56.6

4 . 36.4 85,1

. ‘Shutdown : : ' L

36.
34,
- 34,
35,
35.4
34.4

U oy o

DY g
Wl W
W W
) L] ) 3
O NN
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_ Date
1/4/80
1/4/80
'-1/4/86

;/5/80'

TABLE 2

’ATimévoo
2200
2300
2342

0225

"OCNGS Shutdown Sequence

~ Action

Controlled shutdown'startéd

,Shutdown of 2 dllut;on pumps_

at 70% power,'

Shutdown of one c1rculat1ng watz

b

pump )
OCNGS Shutdown
-

g T T TR T
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Table 3

Atlantic menhéden

Bluefish

Weakfish

: Jacks

;

Spot

“Lethal Temperature Lethal Temperature : Acclimation‘Temperature“

14 -

'Cold Shock Information on Selected Fish Species -

Field Observed o ~ Lab Derived
Mortality - Mortality

3.0°C (Reintjes, 1975) = 5° to 7°C~ - 15°C (Reintjes, 1975)

4.4° to 5.6°C (JCPGL,1978)  7.5°C  °  14°C (JCPEL, 1978)

‘Between 8.5° and 3.3°C .~ 8.3°C 15°C (IA, 1979)

(JCPEL, 1978)

- ~ Below 10°C (1A, 1979)

8.9°C (JCPEL, 1978) - o

9.8°C (Hoff, 1971)

s , o 3°C [" - 10°C (PSE&G, 1980)

N
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wilhiblaadt 81U

(V23

. qmv_o.au
S 1/29/72
1/5-1/8/73

2/16-
2/21/73

8/9/73

1174

1/11-

| 1/15/74

1079774

204175

11/24/75 .

12/29/75

12/21/75

10/21/77

_H\Hm\Nc
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1 JURLL FETTY TIE

b

x:o:: mmv: Eonnmwhn< at n:m OCNGS m&:nm the ﬁswnwmnwo: of vpmsn ovmﬂmnwon c:n»H

vnmvnsr Axor:m. 1976 -

NUMBER

SPECIES

HOOmooclw.coo.ooc Atlantic menhaden

18,000-1,200,000 ~Atlantic menhaden

- 20

Several
“Thousand

2,000~4,000

500

9,900-180, 000
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PROBABLE

Aibrssat wad)

~Atlantic menh o

Atlantic menhaden

Blue Hcsnmw.
Cravelle jack

165-225 mm

SIZE RANGE CAUSE  ~ INTAKE TEMPERATURE °C(°F)
76127 mm Thermal 1.7 (35) (1230 pm).
: ‘ Shock ,
102-356 mm " 5.6 (42) * (1800 pm, 1/5)
-~ " 4.4 (40) (1230 am)
127-356 mm - " 28.9 (84) (830 pm)
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102-356 mm ~ Thermal . ~ 1.7 (35). (830 pam)
SR Shock ~
© 228-356 am .
—_— , " Hw.w Awwv
-= " 3.3 (38) (0030 am) -
- " | -
e " 8.9 Abmv Aouso am)
100-250 mm . M 2.8 Auuv (740 mav
90-170 mm "
120-150 mm PH 2.2 (36) Apooo pm)
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Shock
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ATTACHMENT 1

OYSTER CREEK 1980 OUTAGE FISH SURVEY REPORT

+J. J. Vouglitois
- M. B. Roche -

D. W. Ballengece
© January 1980
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In response to regulatory agency requests, samples of the flsh fauna of

";+>yster Creek were collected Just pr1or to (Jan Z_and Jan 3) and follow1ng (Jan 7)

~the shutdown of the Oyster ‘Creek Statlon on January 5, 1980
Samples were collected at the four locatlons 1nd1cated on F1gure l using
a 4.8 meter semlballoon trawl and a 60 m X 2 4 m monofllament g111 net. The trawl_,d
con51sted of a- 3 9 cm stretch mesh body and a 3.2 cm stretch mesh cod end w1th a
1.3 cm stretch mesh 11ner The g111 net con51sted of two 30 meter panels, one of
3. 9 cm stretch mesh and the. other of 8. 5 cm stretch mesh 7 |
On January 2, two consecutive 5- mlnute hauls of the trawl were made at
vstations 1 and‘3' a'single haul the length of the lagoon (approx 6 mln) was madeA
at station 2.> Th1s trawllng sequence was’ repeated on January 7. At statlon]l,
two half hour g111 net sets were made on January 3 Ice sheets preventedﬂthe use of
the g111 net at statlon 1 on January 7 ‘The g111 net was flshed for approx1mate1y
;mlnutes at statlon 4 on January 3 and 7 Strong currents in the condenser dis-
charge area caused the net to tangle and prevented sets of longer duratlon
- All flSh captured w1th the nets were 1dent1f1ed to the lowest poss1b1e

taxon and enumerated (in some cases, estlmated) Lengthsewere measured for key species.
' RESULTS
The raw data are presented in Attachment 1. Table 1 summarizes the

-results of the trawl survey The most common spec1es captured w1th the " trawl were

Men1d1a men1d1a (Atlantlc Sllvers1de), a bay re51dent and Alosa aestlvalls (Blue-

back herrlng), a cool water mlgrant Three other re51dent spec1es, Apeltes quadracus

(Foursp1ne st1ck1eback), Syngnathus fuscus (Northern p1pef15h) and Pseudopleuronectes

“»merlcanus (W1nter flounder) were also taken in the trawl A11 of the above mentioned

"—spec1es would be expected to occur in the bay durlng the winter and w1th the

;exceptlon of g, amer1canus_were,taken_both prlor to and follow1ng the shutdown,

TERNIT




common in- Barnegat Bay through December and m1grates out of the bay to

Five addltlonal specles were taken in the trawl survey conducted follow1ng

,he station shutdown Le1ostomus xanthurus (Spot) 1s a warm water mlgrant wh1ch is

deeper warmer

_waters for the w1nter,and early sprlng.months. Durlng'thrs latterpper;od only a few

: individuals of this sPecies have been taken. Theirelative abundance of spot in they

' post- shutdown samples compared with thelr absence prlor to the shutdown 1nd1cates

- that they vere attracted to the thermal dlscharge and concentrated in the portlon of

"the canal west of Route 9 Followlng the. shutdown stressed and dead 1nd1v1duals were

'k observed in Oyster.Creek and 15 were taken at statlon 2 where some pockets ofﬂwarmer”

water may‘have existed.\

Peprllus trlacanthus (butterflsh) is common -in Barnegat Bay from September

‘through December ‘but rare durlng the remalnder of the year. A 51ngle 1nd1v1dua1 k.

was taken in the trawl sample at statlon 2 ‘and may have been representat1ve of a small

1mber of butterflsh attracted to the thermal dlscharge

A 51ngle Etropus mlcrostomus (Smallmouth flounder) was taken

: at Station 3. This spec1es 1s generally abundant in Barnegat Bay from,

'»December but scarce in other months. ThlS spec1es may ‘be attracted to

discharge but the presence of a few 1nd1v1duals in the bay at the time

not unusual.

One Pomatomus saltatrlx (Blueflsh), apparently dead for some’

"1n the post shutdown trawl at statlon l The Blueflsh is a warm water

;1s attracted to the thermal dlscharge durlng 1ts fall mlgratlon out of

vvFollow1ng the shutdown, water temperatures in Oyster Creek fell below 1ts lower 1etha1

L temperature

Elght Brevoortla tyrannus (Atlantlc menhaden) were collected

1nvthe trawl

Octoberithroughf

the -thermal

of Sampling is

time, - was taken

m1grant wh1ch

the bay

at statlons

‘/\J)and 3 durlng the post shutdown trawl survey Flve menhaden were dead at the t1me»f

of capture and-all of those were adults (age 2 3) One adult and two Juven11e men-

' haden were taken a11ve at statlon 2 where pockets of warm water may have ex1sted
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Brevoortla is also a warm water mlgrant which is attracted to the thermal d1scharge

7 urzng the fall movement out of the bay

No flSh were taken in the 30 m1nute g111 net sets at station l on January 3,

Ctwo days prior to the shutdown. A f1ve mznute glll net set at statlon 4 (condenser

,dlscharge) on January 3 yzelded 77 Atlantlc menhaden averaglng 24 cm 1n length (age

- RN
2-3). A large school of menhaden was observed swlmmlng into the current at the con- .
denser dlscharge at that t1me No flsh were taken with the g111 net at station 4

subsequent to the shutdown. ,
- CONCLUSIONS

- The results of the pre- and post shutdown trawl and g111 net sampllng

1nd1cate that at least three specles (L. xanthurus, B. tyrannus and P saltatrlx)

‘re attracted to the thermal dlscharge and remalned in Oyster Creek when they would

: normally have left the bay system. Theyshutdown of the Oyster Creek_Statlon resultedrinh

‘w’,mortalltles to all three spec1es..

The pre-shutdown survey results 1nd1cated a lack of pelaglc specles,_such

as Brevoortla and Pomatomus in the area of Oyster Creek east of the Route 9 brldge.:,

Large concentratrons of Brevoortla,_however, were found in the condenser dlscharge

area. Follow1ng the shutdown, Brevoortla Pomatomus and Cynosc1on (Weakflsh) were

g observed dead and dylng both east and west of the Route 9 brldge. These results
- 1nd1cate that those species that are. attracted to the thermal dlscharge tend to

A:concentrate 1n the relat1ve1y small area west of the Route 9 brldge as amblent water

: temperatures decllne.
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 Calculations of

1)- OC Shoreline -

1.

1

9

2.

2.4) Bottom

3.

.3) Bottom estimate

1) Actual

Number of Fish Killed

1) Actual = # of fish counted élong shore

2) 0OC Bottom

.2) Estimate = Actual/75% .

1) Actual = # of fish collected in 4 trakls in.0.C.

2) ~ Specimen per area

Specimen per area

Bottom estimate

3) oC Lagooﬁsl,

- 3.2) Speéimen per area

3.3)  Lagoon estimate

Specimen per area

Lagoon estimate

‘Actual/(trawl width x total trawl length)

‘Actual/(.0048km x 2.6943 km)
Specimen per area %larea_bf bottom in 0.C.

Specimen per area x .305 sq. km.

and shore estimate = Bottom estimate/25%

. # of fish'cqllectéd‘iﬁ frawl-in éaSterﬁilagoon ;

Actual/(trawl width:x fréQl_length)

Actual/(.0048 km x .333 km)

Specimen per area x area of.bottom‘inj4 lagoons

Specimen per area x .04 sq. km.
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